A decrease in arterial oxygen saturation (Sao2) has been observed to follow intravenous aminophylline administration in patients with chronic pulmonary disease (Halmagyi and Cotes, 1959) . The decrease in Sao2 occurred 40 minutes or more after the injection in a group of patients who had shown an increase in maximum breathing capacity (M.B.C.) in response to the drug. The onset of symptomatic relief may occur within 15 minutes of the intravenous injection of aminophylline in patients with chronic bronchitis. In view of these observations the present study was designed to measure arterial blood gases and ventilation perfusion ratios at intervals between 2 and 50 minutes after intravenous injection of aminophylline in patients with chronic bronchitis.
SUBJECTS
Eighteen men aged between 44 and 73 years were studied. All had chronic bronchitis and emphysema and two had evidence of cor pulmonale. Results of ventilatory function tests are included in Table I . Maximum breathing capacity Gilson, 1960) . Residual volume was estimated using helium with a closed-circuit technique (Gilson and Hugh-Jones, 1949) . There was no clinical or electrocardiographic evidence of ischaemic heart disease and no subject had a blood pressure exceeding 160/100 mm. Hg.
METHODS
Patients rested for between two and four hours before the study. A Cournand needle was inserted into the brachial artery and a resting sample was taken. In five men, 10 ml. of intravenous 0-9% saline was given before sampling. Aminophylline, 0 25 g., was injected intravenously during the next two minutes and two or three arterial samples were withdrawn at intervals during the following 50 minutes. In seven patients minute ventilation (VE) was measured at the same time using a spirometer. In five patients ventilation-perfusion ratios were estimated before and after aminophylline injection by a technique previously described (West, Fowler, Hugh-Jones, and O'Donnell, 1957) using a mass spectrometer.
Sao2 was measured spectrophotometrically (Verel, Saynor, and Kesteven, 1960) and duplicate estimates were required to agree within 2%. The pH was obtained using an E.I.L. pH meter and glass electrode. Blood bicarbonate was measured by the method of Van Slyke and Neill (Van Slyke and Neill, 1924) . Arterial Pco2 was obtained from pH and bicarbonate using a nomogram (Singer and Hastings, 1948) . In a number of cases Paco2 was obtained by the method of Astrup (Astrup, J0rgensen, Siggaard Andersen, and Engel, 1960) or by Riley's bubble technique (Riley, Campbell, and Shepard, 1957) . Inequality of ventilation and perfusion of the lung was expressed as a percentage change of respiratory quotient (R.Q. scatter) between 300 ml. and 1,300 ml. of a prolonged expiration. Table II shows the results of blood gas estimations before and after aminophylline administration. Of the 18 patients four showed no significant change in Sao2. In six a decrease occurred ranging from 2% to 6-5% which persisted after 20 minutes. In the remaining eight, an increase between 2% and 7% in Sao2 was observed. In six of these the response appeared within 10 minutes of the injection and in four Sao2 returned to the resting value but never below it by the twentieth minute. In summary, therefore, when an increase of Sao2 was noted, it tended to occur within 10 minutes but decreased to control values in half by the twentieth minute. By contrast, a decrease it1 Sao2 persisted longer (in one case up to 38 minutes), and in none of these patients did the values return to the resting level. 
DISCUSSION
An increase in heart rate, cardiac output, and minute ventilation, and a fall in pulmonary vascular resistance occurs in man after the intravenous injection of aminophylline (Fowell, Winslow, Sydenstricker, and Wheeler, 1949; James, Turner, and Merrill, 1948; Starr, Gamble, Margolies, Donal, Joseph, and Eagle, 1937; Storstein, Helle, and Rokseth, 1958; Zimmerman, 1951) . In a previous study (Halmagyi and Cotes, 1959 ) only one subject out of 13 showed an increase in Sao2 after intravenous injection of aminophylline. In the present study, an increase occurred in eight out of 18 patients. This difference is probably accounted for by the earlier sampling of blood in the present series of patients. A possible explanation of these findings would be an increase in ventilation to poorly ventilated areas. An increase of VE (Table IV) or a decrease in Paco2 occurred within 10 minutes in 11 out of 13 subje:ts ; in six (4) 135 (16) 12-9(22) G.H.
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The persistence of a decrease of Sao2 after 20 minutes in six patients was coincident with the return of VE to near resting levels. An increase of blood flow to poorly ventilated areas or continuing perfusion of areas with a diminishing ventilation would be the most likely mechanisms to account for this finding. Halmagyi and Cotes (1959) 
